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Objective: Review of the results of carotid Duplex scanning. 
Design: Retrospective r view of new referrals for carotid Duplex scanning to a regional vascular laboratory. 
Materials: 1041 referrals made over an 18 month period.. 
Methods" Referrals were reviewed for scan quality, diagnostic ategory and outcome of scanning. 
Results: The overall detection rate of ipsilateral stenoses > 70% and occlusions was 13.5%; the detection rate of surgically 
significant carotid lesions (70-99%) was only 8%. Analysis by diagnostic ategory revealed a significantly greater 
detection rate for carotid lesions > 70% in patients presenting with amaurosis fugax (24%) in comparison to those with 
TIAs (9.5%, p = 0.0005) or following a stroke (13%, p = 0.01). Patients referred with asymptomatic bruits or prior to 
cardiac surgery showed a positive scan rate of 30%. Sixty-seven carotid endarterectomies have resulted from scans 
performed in this period. 
Conclusion: The overall rate of detection for surgically relevant lesions is low, but in comparison to a similar audit 
conducted in 1992, the absolute number of carotid lesions > 70% has risen by 60%. An 8% detection rate for surgically 
relevant lesions may be valuable in projecting the need for carotid endarterectomy arising from a given number of Duplex 
scans.  
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Introduction 
The publication of the results of NASCET 1 and ECST 2 
carotid surgery trials in 1991 has led to an increased 
demand for carotid Duplex scanning, but it is not 
known whether this has resulted in an increased 
detection of significant (> 70%) internal carotid artery 
lesions. Referrals for carotid Duplex scanning to one 
vascular laboratory were therefore analysed to assess 
the patterns and outcome of new referrals for carotid 
Duplex scanning. 
Patients and Methods 
In an 18 month period from January 1993 until June 
1994, 1041 new carotid Duplex scans were performed, 
excluding scans requested for upper limb pathology 
and suspected subclavian steal syndrome. The median 
age of the patients was 64 years (range 3-85) with a 
male to female ratio of 1.5:1. None of these patients 
had received a carotid Duplex scan elsewhere prior to 
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the examination i this laboratory. Each scan request 
was analysed for source of referral, diagnosis as made 
by the referring doctor, scan quality and scan result. 
Scans were performed using an ATL Ultramark 9 
Colour Duplex scanner (ATL Laboratories U.K., Letch- 
worth, Herts, U.K.), and the degree of stenosis 
calculated on peak and end-diastolic Doppler fre- 
quency shift according to established criteria. 3-s 
Patients undergoing carotid endarterectomy as a 
result of the Duplex scan findings did not routinely 
have carotid angiography performed. Angiography 
was performed in 19 (30%) of the 64 patients who 
underwent surgery. The indications for angiography 
were bilateral disease (7 patients; 37%), to exclude 
distal internal carotid artery disease (8 patients; 42%), 
and non-diagnostic Duplex scan (4 patients; 21%). 
Results 
Scan quality was graded by the two scanning vascular 
technologists at the time of examination on a scale 
from 1-5, with grades 1 and 2 being considered non- 
diagnostic and grades 3-5 satisfactory for diagnostic 
purposes. This scale is subjective but provides a 
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Table 1. Scan quality 
Scan grade Number Percentage 
1. Very poor 8 1 
2. Poor 57 5 
3. Satisfactory 194 19 
4. Good 763 73 
5. Excellent 19 2 
measure of the quality of the scan for surgical 
purposes. If appropriate carotid endarterectomy was 
performed on the results of scans graded 3-5, further 
imaging would not be necessary. Scan quality grad- 
ings are listed in Table 1, with 94% of scans considered 
diagnostic. 
The majority of referrals came from general physi- 
cians (44%) and neurologists (38%), with the remain- 
der of referrals arising from the Nuffield Department 
of Surgery (NDS; 8%) and ophthalmologists (7%) and 
a small percentage (3%) arising from other sources 
such as paediatrics, cardiac surger3~ neurosurgery or 
directly from general practitioners. Fifty-eight percent 
of all referrals arose from Oxford hospitals. Referrals 
were placed in diagnostic categories according to 
information obtained from the accompanying referral 
letter. Table 2 lists the proportion of scans in each 
diagnostic ategory; the majority (> 80%) of referrals 
were for transient ischaemic attacks (TIA)/reversible 
ischaemic neurological deficit (RIND), amaurosis 
fugax, or following a stroke. 
The percentage stenosis in the internal carotid artery 
appropriate to the symptoms (ipsilateral), and on the 
opposite side (contralateral), were noted. A positive 
scan result was registered if a stenosis > 70% or an 
occlusion of the internal carotid artery was found. The 
overall rate for a positive ipsilateral result was 13.5%; 
if only results of surgical relevance (a stenosis > 70% 
and < 100%) were considered, then the ipsilateral 
positive rate fell to only 8%. On the contralateral side 
the overall positive rate was 5%, with 4% of scans 
showing a stenosis of 70-99%. 
Differing rates for positive scan results were seen in  
different diagnostic ategories. These rates are shown 
in Table 3. The detection rate for ipsilateral carotid 
Table 2. Percentage of scans in each diagnostic category 
Diagnostic category Percentage of scans 
TIA/RIND 
Amaurosis Fugax 
Stroke 
Other eye signs 
Other (e.g. dizziness, black-outs etc.) 
Vertebro-basilar TIA
Asymptomatic + arotid bruit 
Asymptomatic pre-cardiac surgery 
43 
12 
26 
5 
6 
4 
3 
1 
Table 3. Percentage of positive scan results in each diagnostic 
category 
% of scans with 
Diagnostic Total no. stenosis >70% % of scans with 
category of scans or occlusion stenosis 70-99% 
TIA/RIND 442 9.5 6 
Amaurosis Fugax 127 24 16 
Stroke 265 13 7 
Asymp.+bmit 31 45 29 
Asymp. pre-cardiac 
surgery 10 60 30 
Vertebro-basilar TIA 40 12.5 7.5 
Other eye signs 56 9 5 
Other 61 8 6 
Asymp.=asylnptomatic 
stenoses > 70% (including occlusions) was signifi- 
cantly greater in patients with amaurosis fugax (24%) 
in comparison to patients with TIA/RIND (9.5%; Chi- 
squared value with Yates correction = 16.54, p = 0.0005) 
or following a stroke (13%; p = 0.01 Chi-squared value 
with Yates correction = 6.55, p=0.01). This signifi- 
cantly greater detection rate was also seen if one 
considered surgically relevant lesions only (sten- 
osis > 70% excluding occlusions). The highest detec- 
tion rate (60%) for stenoses and occlusions arose in 
asymptomatic patients canned prior to cardiac sur- 
ger~ reflecting selection and the generalised ather- 
omatous changes in these patients, although the 
overall numbers in this group are small in comparison 
to the TIA, amaurosis fugax and stroke categories. 
Overall detection rates differed according to the 
referring speciality with 11% of neurologist's referrals 
having a positive scan result (stenosis >70% or 
occlusion), 13% of physician's referrals, 18% of 
ophthalmologist's referrals, 27% of referrals from the 
Nuffield Department of Surgery and 20% of referrals 
from other sources. Sixty-seven carotid endarter- 
ectomies were performed as a result of scans per- 
formed within the study period. 
Discussion 
The population included in this study is heteroge- 
neous and drawn from a wide range of referring 
doctors, not merely from one speciality. There are no 
selection criteria for scanning, nor any established 
tradition for scanning particular groups of patients, 
and the referrals therefore represent a broad spectrum 
of patients and symptoms, which we believe to be 
representative of a standard Western population. 
The proportion of scans yielding a positive ipsi- 
lateral result (stenosis > 70% or occlusion) is only 
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13.5%, a figure that seems surprisingly low. If one 
considers that the purpose of carotid Duplex scanning 
is to identify lesions that are potentially surgically 
correctable by carotid endarterectom3~ then the rate of 
detection of ipsilateral stenoses, between 70 and 99%, 
falls further still to only 8% of all scans performed. The 
detection rate in patients with amaurosis fugax was 
significantly higher than for TIA / RIND and following 
a stroke. The high incidence of significant internal 
carotid artery lesions (20-50%) in patients presenting 
with amaurosis fugax has been shown in other studies 
looking only at this symptom. °-s The low detection 
rate in TIA/RIND probably reflects the diversity of 
symptoms that are included in this diagnostic ate- 
go13~ and the number of patients who are sent for a 
carotid Duplex scan "on the off-chance" because it is 
readily available, virtually free of complications 9 and 
non-invasive. Furthermore a cardiac source of emboli 
is found in 15% of patients with TIA's, and the 
incidence of cardiogenic emboli rises to 30% in 
younger patients. 1° Even in patients with TIA's who 
have been extensively investigated toidentify a source 
of emboli, no source is found in up to 25%. 11 
A detection rate of 30% was found in the groups 
with asymptomatic bruits and prior to cardiac surger35 
although the numbers involved in these groups are 
small and therefore one cannot draw any definitive 
conclusions from this data. The rate of detection in 
these groups reflects the generalised spread of ather- 
omatous disease in such patients. At present this is of 
little clinical value, but should studies how a benefit 
for surgery in asymptomatic patients with carotid 
stenosis, then screening in such groups (asymptomatic 
bruit/cardiac disease) might yield large numbers of 
patients in whom carotid endarterectomy was 
indicated. 
A similar audit conducted in the same vascular 
laboratory over a 6 month period in 1992 demon- 
strated a similar overall detection rate of 13.5%, but 
the absolute number of scans performed, and the 
number of significant internal carotid artery lesions 
> 70% (including occlusions) detected have increased 
by 60% (unpublished data), despite predicted popula- 
tion increases in the Oxfordshire Region showing only 
a 4% increase from 1991 to 1995 for patients aged > 60 
years. 
This increasing number of lesions detected should 
be translated into an increasing demand for carotid 
endarterectomy. The number of patients with stenoses 
of 70-99% in the categories of TIA/RIND, amaurosis 
fugax and stroke was 65, representing an 8% detection 
rate. Sixty-seven carotid endarterectomies in 64 
patients have been performed as a result of scans 
performed in this period, in contrast to the 234 scans 
performed in the 18 month period from January 1989 
to June 1990, which resulted in 31 carotid endarter- 
ectomies. A detection rate of 8% for ipsilateral surgi- 
cally correctable l sions is found both in the overall 
series, and in a smaller sub-group comprising the 
categories for which carotid endarterectomy is defi- 
nitely indicated (TIA/RIND, amaurosis fugax, stroke), 
and may give a valuable guideline to the potential 
number of carotid endarterectomies arising from a 
given number of Duplex scans. 
References 
1 NORTH AMERICAN SYMPTOMATIC CAROTID ENDARTERECTOMY TRIAL 
COLLABORATORS. Beneficial effect of carotid endarterectomy in 
symptomatic patients with high-grade stenosis. N Engl Med J 
1991; 325: 445-453. 
2 EUROPEAN CAROTID SURGERY TRIALIST'S COLLABORATIVE GROUP. 
MRC European Carotid Surgery Trial: interim results for 
symptomatic patients with severe (70-99%) or with mild (0-29 %) 
carotid stenosis. Lancet 1991; 337: 1235-1243. 
3 ROEDERER GO, LANGLOIS YE, CHAN ATW et al. Ultrasonic duplex 
scanning of the extracranial carotid arteries: improved accuracy 
using new features from the common carotid artery. ] Cardiovasc 
Ultrasonography 1982; 1: 373-380. 
4 ROEDERER GO, LANGLOIS Y, JAGER KA et al. A simple spectral 
parameter for accurate classification of severe carotid artery 
disease. Bruit 1984; 8: 174-178. 
5 STRANDNESS DE Jr. Extracranial arterial disease. In: Strandness 
DE Jr, Ed. Duplex scanning in vascular disorders. New York: Raven 
Press, 1990: 92-120. 
6 BULL DA, FANTE RG, HUNTER GC et al. Correlation of ophthalmic 
findings with carotid artery stenosis. ] Cardiovasc Surg (Torino) 
1992; 33: 401-406. 
7 AASEN J, KERTY E, RUSSELL D, BAKKE SJ, NYBERG-HANSEN R. 
Amaurosis fugax: clinical, Doppler and angiographic findings. 
Acta Neurol Scand 1988; 77: 450-455. 
8 ANDERSEN CU, MARQUARDSEN J/ MIKKELSEN B, NEHEN JH, PED- 
EP, SEN KK, VESTERLUND T. Amaurosis fugax in a Danish commu- 
nity: a prospective study. Stroke 1988; 19: 196-199. 
9 DICK MT, CAPE CA. Complications of duplex carotid imaging. A 
case report. Angiology 1994; 45: 235-238. 
10 CEREBRAL EMBOLISM TASK FORCE. Cardiogenic brain embolism: 
the second report of the cerebral embolism task force. Arch 
Neurol 1989;46: 727-743. 
11 DE BONO DP, WAr, LOW CP. Potential sources of emboli n patients 
with presumed transient cerebral or retinal ischaemia. Lancet 
1981; 1: 343-345. 
Accepted 7June 1995 
Eur J Vasc Endovasc Surg Vol 10, November 1995 
